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(57) Abstract: The invention provides a high-power, long-life discharge lamp having an improved tube structure while preventing 
cracks due to heat cycle. A discharge lamp includes a transparent ceramic tube (11) sealed with end plates (13) on both ends. The 
TO ceramic tube (1 1) has an integral structure including a large-diameter part (1 I A): tapered parts (1 IB) tapering outward, between 

O which the part (1 1A) is interposed; and small-diameter parts (1 1C) that continue from the ends of the tapered parts (11B). The 
boundary between the tapered parts (1 IB) and the small-diameter parts (1 1 C) has a radius of curvature (R) greater than 2 mm. 



wo 01/71768 ai i mi ifiim ii linn imt mi t ii ni nm 1111 inn iim no inm an nn in 



(57) H£): 

<D*g ft <Dmm*&&ir Z> Z b \z£ *> jfc ft 7 > •? <o M 
ttl ?> it «r U , U t> > it^^/Hui^^^^^OB^^Kit 

**W©ttt5^^li, IS ft W £ , llttt75^0f*«: (1 

1) (Dpi (1 3) iaoT$f±LT«^t5„ ^ # # (1 

1) Ji . (1 1 A ) h , -t©WJStffi«LT3fe««t5^S-d-fe 

tfWh £ < & 3 ^ - - gJS (11B) tOf-^-S (11B) 0) 

$t «s k: ii «t *r s & * as (i 1 c) tsr-frjc^r-rs^^t l , ^ - 

-SB (1 IB) fc « /h SB (1 1C) tO^#aS^(^*^^^ (R) & 
2 m m J£A ± £ -f 3 ,> 



WO 01/71768 



PCT/JPO 1/02223 



mm 




5 &m$rm 



20 



25 



•?<r>&& f» ft if «:« «> X S6 ffltt: 3 ;fc «> , -t <£> ft tf 8B#Ki!Htflf* J: 5 * 

y — K£<z>Htraas*# < istfe,; §t Jt i- 5 §t#;# 7 *«os he a* ta^u 



WO 01/71768 



PCT/JP01/02223 



«rfii x fcmm# a# £ jra $ -err ? * t- t^f {-^jt-r 5 t -r s 

ztui. 2mmJ:9*i/>t, MEL k mm k <DVgl<n$S,mHk* &#Kififco©asjl L 
t J; 5 UliiC <t o 1 1 ©St^i:|iJix^4 D 5 fc fet- , 6 mmi y 



WO 01/71768 



PCT/JPO 1/02223 



Sum 



fl-B* 1 ft(c^/u*mEE£3B££l£5fc#tf>te®j£53 , ^^^ — 4, &t/*6ftb£^ 

bfc 5***1 it. ^(nffim^mitttLT^* -ti^X DfifcSiUfcJSittil 3£^L 
ftilJ: 9 t>*#i^ifeT-M^IJiHrt* s iiLRfSSJ#ti<CoXV^S^:SI5 1 1 A t . t<D 

£B l l B 1 1 C t<DmR%$ftte. i3lc^fJ:9l:> ^JIEt^QOS 

ftgtfii 3(iRt£#:£#U **#i ln&te'hMi l c<z>^«UBffirt(ciK-&$ 

®i»f8iSBl l D*sj^fife$ixTt^. rod:9l^ f— SJl 1 C©J»SP^f>0f 



WO 01/71 768 PCT/JPO 1/02223 

0 tc «fc 9 $ tit 1/ ^„ 

ti2 0ll lig^ 2 1 ©3feSl^f 1 ^ ^ ^ 2 2 S^{|iJlc^2=i 

1 1 ftt^ai Lfc^iftoTv^o ;©li2 0<DiiiS2 1 WlSgfdli 
10 H^roiIiA*2 4 t 2 7 t^HMtd^t-a-^-Br^^-C^m^tLT^ "9 , 1^^ 

Ate 2 7*5*8*1 2 75^^S : ii{C^tt5^ixTV^-5o f5 1 ^-T/U2 2 ©I Wl±7 ^7" 

©T — /< — SB 1 lBir^/hgBl 1 C <tC0^#^5><7>ft^^^R^2mmtJl± t t-r 

gp^ffi t rns^tt t ra osggs s xm £ n 5 n&m # ta * 3 m m ~ 6 m m t 

Hi 4 tc^-TJ; 5 **#l KDS'hSBi 1 COife^fa^tiS^ Mg^i 
3 off £ TN£ t R^^^f&l- LT h «fc V \ 
(5Ufe0H 1 ) 

i-^ 0 I©ttt7 y^lilBtt*a J 2 5 0Wf*>5. t^ffcl lOS^cSBl 1A 
<DftWi 1 3 mm, '&>bU 1 1 C©l^'ili 7 mm, T— /<— U 1 IB tWhU 1 
lCt©SM^ll$ i l i lRI±2. 5mm, 1 3 Off £{22. 5 mm, $g 

«l 3risjR9lWbft7 v c«B#£7 t --'- ? --8Bl l B «t ORBOi&iSlfBfSB l 1D©I$ 

4 



WO 0 1/7 1 768 PCT/JP01/02223 

ii 2 mm. ffit%&<Dm f gl 2<DF^{4 1 . 5mm, m&?Z2 tB LS(4 4 mm % 1; 
MbII Ii2 Ommt'fcSo M^^Z- 2 1 cD^fi 0 . 7 mm. 113^^2 21^ 
7^0 . 2 5 ram©^y^fyi5riiliS2 1(14^^15 * — V##f^ftT 
^(DmX'&te 1 - 2mmT'*>^ 0 m^jgAft: 2 4 14* y ^t 5 <b «9 S 
5 0. 5mm, S£ 3 mm. %$UgA& 2 7 I4fg0.. 7 mm©-^y^T-fc§ 0 ir 
7^ 7^^!J-7*3 0(J7/l'^t^b'i!), rtlO. 7 5mm, ^gl. 4mm, 
ft£ 8 mmT'fc^o ^UgA# 2 7 fi$teiig£:jNlUf 1 2 F*5l;i£j 3 mmlf A Lfcfeg 
T'M*^'7^4 0(^4 9@^^ixTV^o ^f^^7^4 0 t UXJ4A 1 2 0 3 ~S 
i O z -D y 2 0 3 ^3rffll^7c„ £^#9^4 0 {4^1= 1 2 <D#Bg&75><b^ 5 mmA 
10 -otzk Z*>£T-<7A m^^A#2 4, 2 7 £: T/l^ y — ^3 0 k<DVMKl&Xf 

VJ±mi 5m g. ^-ffc^ y ?A^j4mg, j^-ft^ h V $ J*fo 3 m g % &:<t±: i>"> 
J±m 1 m g RXfteWilf * k 1X1^)8 KP a <DT/U =** T^i+A £ *LTV ^ 0 

^m^l : 2 5 0 W 
TjflliTf : 2 . 5 6 A 
20 fiE : 1 1 3 . 7 V 

^7t^ : 2 4 1 0 0 1 m 
¥-*&m&f?B& : 8 3 
fera^ : 4 5 3 0 K 

25 tsu7ttw5. ^6, o o oi^rasiam-'bfsre>s^f45g^L/£^o7to 
mmm 2 ) 

^4 «9 m 2 Rum 3 ^ ^t-mm.(o^% { g 6 sr&ji l/c^js^j 2 tzn^xmw 

i~5o Z(Dl&m9^7'ltffi&W,Jjl> i 2 5 0 WT-£>5„ f^ttl 1<7>S*:«&1 1A 
(Dfa&i-i 1 3 mm s 1 1 C<Df*)@f4 7 mm. "r—'<—M 1 1 B 1 

5 



WO 01/71768 PCT/JP01/02223 

lCi©M9!^(ft^Rli2mm, ttttRl 3 OffS 2 . 5 mm, 1 

3ojs«j#tte>ixfca5^t7 i — ^— sb 1 1 b £©ra<£>i£j»ffiasi iD©5$iJ2 

mm, i^CSBW^ffl^ 1 2 ©rt^lj: 1 . 5 mm, ffl Lf Ii4mm, 

Sli2 0mmT*£>5 o ltiS2 1 GD^te 0 . 7 mm, fg 1 =>^/U2 2 fi&riSO. 
5 2 5mm©^y^fyi$rtSiS2 1 C 4 fcl^ b 5 * — >-###ttTfc 0 , 
^Wft^SJil. 2 mmt'fcS. 1M^A#2 4 tt^e y y^b^f 9 i 0 . 5 
mm, 5^ 3 mm, HiA*2 7«gO. 7mm©-t^-efc5 0 ir 7 * y 
^^H-^aOttT^ti^ftO, F*J@0. 75mm, ^gl. 4mm, ft£ 
8mmT-£>-5o 11^.2^ A f£ 2 7 liif 1 2 ft^ft 3 mmftA Lfc&CX£t*:tf 7 
10 *4 0(C«t «9 @^£*LT^-5 0 lff^7^4 0 t LTfiA 1 2 0 3 -S i O z -D 

£T'£), HiA^2 4, 2 7 i: 7/W 5 !) - y 3 0 t O^^^T/l' ? t7 

w^iptcM^/j^^t^nTc^g^^ertfcifiTK^^i 4m g , sc-fk v * y □ 

15 >>J*mi 5mg, Rl'fe:^ y vA,#j4mg, Rffc-J- h «J ^«3mg, Scffcirv"? 

£ amm^ 250 w-e^*ra?»*sp-e/is*r t # o4#te£r$jj£ u <t - ^ 

20 : 2 5 0W 

: 2. 6 OA 

^ffttJE : 1 1 1 . 8 V 

<£-}£3? : 2 4 0 0 0 1m 

5 Pi£li!fcfe8MS& : 8 5 
25 : 4 2 5 0 K 

Ml-fct #J5, 8 0 0B#^Mil^^*5^T^-A^^roy — £tfS5g£L7t ~ 

t^it)btL, «R&K*#t e 6 03E®&^SBKmigLfc-<b r^>, ^— ffil 

6 



WO 01/71768 



PCT/JP01/02223 



(H*fi« 3 ) 

5 -T5„ ;wti7>/iiif 1M4 0 0WT'fc5 o l^ffci 1<^@AS&1 ia 

©rtSlil 6 mm, g/hSl5 1 lC©(^tlil Omm, "r— /<— U 1 1 B t 

1 1 C t ©$TOOlft$^Rtt 5 mm, Si 1 3 ©f ^-li 2 . 5 mm, mtfr 

l 3<D&v)tti-tCbtitcn / At'r— '<— g& l I B corgis tf>BJ|fiig& l lDro 

S£{±2mm, ifcffiW 1 2 CDF^Stt 2 . Omm, tt5 L^ti 5 mm, SSffl 

10 Itt2 5mmT'fc5. tiiS 2 1 (Dgl± 0 . 9 mm, ^1 n^/V2 2lig^0. 
4 5mm^)^y^fyi5:tgi?;2 1 |C 4 /<f ^ t 5 ^-Vt^^lttfe <5 , 
-ttf>**&tt:l. 8 mmT-feSo ttiA^2 4 fi^e y y^^7b>hti *) @0 . 5 
mm, S$3mm, iIfA*2 7IJ^0. 7mmi7)-t7 , ^T*fc5o ir 7 5 7 
?7 y —7*3 0 HT/U #9 , ft^O. 7 5 mm, 1 . 9mm, 

15 8ramt*&5. 1MA*2 7liif 1 2 i^f^ 3 mm#A IfcMt'^f #7 
7 4 OCJ:!? S^^tLTI/^So ltf^7?. 4 0 <fc LTliA 1 2 0 3 -S i 0 2 -D 
y 2 0 3 ^^ffll^fc 0 #t^i#774 Ote&ffl^l 2 Oj^SC/i^ib^ 5 mmAofct 15 
£T*<D, mM#Af£2 4, 2 7 t 7/U t x y -7' 3 0 t ©fl^MT/U ? 

20 3tfrtt:ii*^l 8mg, ^v/^7°n->>)i, ^2 2m g> M^^Aft 
6mg, Rftth!)!7A £) 5 m g , ^ffcir > y A t!l3nigTOi^iL 

^1^4 0 OWT-^^f&TK^T-^^TUfci: # <£> £ SI ^ L £ ~ -5"FfBco 
25 iiyT'fcofc 0 7 vmfeli 1 0 0^r B 1x-^y^l(7)It'It o 
WflETJ : 4 0 0W 

4 . 3 6 A 
t^/E : 1 0 5 . 3 V 
^yt$L :4 1 5 0 01m 



it 



WO 01/71768 



PCT/JPO 1/02223 



w-i%m&wm& : 8 5 

: 4 2 0 0 K 

(HJfe^i 4 ~ 6 Rxfttmm i ~ 4 ) 

tlfi!4mm 1 3 mm, 2 mmt'fc 3 HJtSF'J 4 , 5, 6h ft^^^R ^-frit^ 1 
5mm, 1. 0mm, 0. 5mm, 0 mmt"fe5 it^t^ij 1 — • 4 t Coi/^T. 













4 mm 


6, 


o o o^mxm^^ u 


MMffl 5 


3 mm 


6, 


o o o&fmxm&te u 




2 mm 


6, 


o o ommx^tj: L 


tt&m i 


1 . 5 mm 


3, 


o o on#p B mi*3t- v — 9 


ktMtm 2 


1 . 0 mm 


2, 


o o ommupi^ i) 




0 . 5 mm 


1 . 


o o o^miiXf^^v 


ifcfe#l4 


0 mm 


1 , 


0 0 0 n^mp^f:: v — ? 



< r titX^^\ -ttefr-h. ®M3M£RriS 1 2mmct H^t^i, 

mrag±t'li > *£/h£lU 1 C<DF^®<D$4;frfa^&{i2mmJ^T<b&5fca6, 
1 3(D/p:$^-?*$r2mmmJb(C5t^i-2)r 
&o-C. -7^— SB 1 1 B i^/J^ 1 1 CirOtM^©W^fRli2mm 

8 



WO 01/71768 



PCT/JPO 1/02223 



WO 01/71768 



PCT/JPO 1/02223 



mAfc&nmz^xmmrf? *izxnmtzmjk\_,xmf&£thx\,^z>z. t 



10 



WO 01/71768 



PCT/JP01/02223 



% 1 




^ 11B 11C 

11A 



1/2 



PCT/JP01/02223 



11 



22 





23 




13 21 



V, \ V \ V \ *v 



I 



1 



J 




11B 



7 



11A 



2/2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02223 



A. CLASSIFICATION OF SUBJECT MATTER 
int. CI 1 H01J61/30 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01J61/30, H01J61/33, H01J61/36 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 10-294085, A (Matsushita Electronic Corporation) 
04 November, 1998 (04.11.98), 
Par. No. [0019]; Fig. 1 

& US, 6054B10, A & DE, 19801485, Al 

& NLi, 1007951, C2 & CN, 1198585, A 

JP, 10-214595, A (Toshiba Lighting & Technology 
Corporation) , 

11 August, 1998 (11.08.98), 

Par. Nos. [0021] to [0039]; Fig. 1 

(Family: none) 

JP f 11-96 973, A (Toshiba Lighting & Technology 
Corporation) , 

09 April, 1999 (09.04.99), 
Par. No. [0006]; Fig. 8 
( Fami 1 y : none ) 



Relevant to claim No. 



1-4 



1-4 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: i 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other " Y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
13 June, 2001 (13.06.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
26 June, 2001 (26.06.01) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

PCT/JP01/02223 



Citation of document, with indication, where appropriate, of the relevant passages 

JP, B -273595 , A (Toshiba Lighting & Technology 
Corporation) , 

18 October, 1996 (18.10.96), 
Par. No. (0030] ; Fig. 1 
(Family: none) 

US, 5008398, A (U.S. Philips Corporation), 
15 September, 199B (15.09.98), 
Column 2, lines 60 to 63; Fig. 2 
& JP, 11-504757, A 
page 5, lines 18 to 20; Fig. 2 
& WO, 9732334, Al & EP, 829096, Al 



Relevant to claim No. 
T 



2-4 



Form PCTASA/210 (continuation of second sheet) (July 1992) 



PCT/JP0 1/0 2 2 2 3 



A. snoAtfi^dS (@B34#§<F#gi (I PC) ) 



Int. C 1 7 



HOI J61/30 



B 



W*«:lTofc»/MBII» (BflRttfMHK (I PC) ) 



Int. CI 



H01J61/30, H01J61/33, HOI J61/ 



3 6 



Q*iSA»^« 1 9 2 6- 1 9 9 6^ 

0*@^PHffifr^« 1 9 7 1-200 1f 

B#HS»2l/SSr5B4*« 1 9 94-2 00 1* 

B*BBI8ffl«rJBfi»^« 1 996-2001* 



JP, 10-294085, A (feT^Htt^a) , 
4. 1U. 1 9 9 8 (0 4. 1 1. 9 8), 

iooi9] , m 1 B 

&US, 6 0 5 4 8 1 0, A&DE, 1 9 8 0 1 4 8 5, A 1 &N 
L, 1 0 0 7 9 5 1, C2&CN, 1 1 9 8 5 8 5, A 



JP, 10-214595, A (XiE?^^ y^ft* 
1 1. 8JI. 1998 (1 1. 0 8. 9 8), 
S^S^ [0021] - [0039] , * 1 

(77 5 y— *u 



a) , 



1-4 



1-4 



TTj BHRttJ«BXtt«5feB«^*SttfcXift-C*)oT: 
co3Sft?o to |c 51 -T 6 1> <o 

i y j «icB8iio&s3c»-e*o-c. asoaiitftoiB 



13. 0 6. 0 1 



B*H1$g*/T (ISA/JP) 
§8<g#* 100-89 15 
mSCffl^ftfflEilASHHTe 4*3* 



BHBH3S*eo«aiB 



26.06.01 



2G 



2 9 0 5 



m^#* 03-3581-1101 f*5J& 3 2 2 5 



i^PCT/ I S A/2 1 0 (35 2 ^-^) (1 9 9 8*7 J3) 



PCT/J PO I/O 2 2 2 3 



JP, 11-9697 3, A (3K2E9-fyy^«^CAtt) 
9. 48. 1 9 9 9 (0 9. 0 4. 9 9), 
WtM^ [0 0 0 6] , m 8 SI 

(77 ^ y-*u 

JP, 8-273595, A (JUST 7 4 T y 9 tfczt^tt) 
18. 10^. 1 99 6 (1 8. 1 0. 96), 
l£?£#-S§- 10 0 3 0], Jg 1 

(77; y— fcD 



US, 5808398, A (U. S. Phil 
rat ion) , 

15. 9M. 1 9 9 8 (1 5. 0 9. 9 8) 

121, |g6 0-6 3fT, 
&JP, 11-504757, A, (IS5H, 
20) &WO, 9 7/3 2 3 34, Al&EP, 
1 



i p s 



C o r p o 



2-4 



1 8 - 2 Ofr, 
8 2 9 0 9 6, 



«SPCT/1SA/2 10 (1 9 9 8f7fl) 



